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ABSTRAfcT 

This study tested the following hypotheses: (1) that 
children would use both verbal*associative and acoustic oenory 
attributes when encoding words in menory, and that the recall of 
younger children would indicate doninance of the acoustic attribute 
while the recall of older children would indicate doninance of the 
verbal-associative attribute; (2) that there would be acre rapid 
forgetting of the acoustic attribute during a delayed retention 
interval; and (3) that older subjects would evidence a higher degree 
of clustering of conceptually-related words and that younger subjects 
would produce a higher degree of clustering of rhyme* related words. A 
total of 284 third and sixth graders served as subjects. All subjects 
received the sane treataent. Three word lists were developed, two of 
which were constructed with words whose relationship Would reflect 
one of the memory attributes under investigation. The subjects 
learned and were tested on each of the three lists according to a 
standard free recall procedure. The results indicated that the 
subjects recalled conceptually-related and rhyme-related words 
significantly better than control words, and that children of 
elementary school age made use of these attributes in recalling 
organized verbal materials. (HR) 
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One Iniportant area of research which has contributed to the development of 
the present study is based on the theory of attributes of memory as proposed by 
Underwood (1969). In this theory memory la conceptualized as being composed of 
a number of attributes "which serve to discriminate one memory from another and 
to act a« retrieval mechanisms for a targei: memory". There fs evidence ii, support 
of this theory that meaningful verbal materials are encoded in memory with verbal 
aseoclatlve memory attributes, whereas, less meaningful verbal materials ar« 
encoded with more primitive non-verbal associative memory attributes (Underwood. 
1969). Included within the nonverbal associative attributes Is the "acoustic" 
attribute which, in a verbal context, is the particular sound which i.s distinc- 
tive to letters, syllables, or words as a whole. The verbal associative attributes 
are defined as words which are not part of the task but which may be elicited 
Implicitly as associates. In a line of experimentation Involving these verbal 
associative attributes Wlckens (1970) has investigated "encoding categories ior 
words". One type of "meaning" dimension by which words can bo encoded Is taxo- 
noralc categ^y, according to evidence collected by Wlckens. 

A number of experimenters using different procedures have investigated the 
effects of semantic and acoustic relatedness of words on the memory for these 
verbal materials (Undervood. 1965; Koeppel and Beectoft, 1067; and Forrestei and 
King, 1971). Research findings have Indicated that adult subjects use both seman- 
tic and acousi/c encoding In the memory of words, but that the semantic attribute 
usually predominates over the acoustic. In studies of this typ. the semantic 
memory attribute usually "onsiste of words which arc coordinate nssociatos of 
stimulus words or supcrordlnate category names fOr the class to which several 
stimulus words belong. The dcou..tlc memory attribute usually consists of litl- 
la^|(ty "of rhyming sound. 



Sm. experimentation has been porfonned to Investigate the developmental changes 
which take place In tnemory attributes when children are used as .subjects (Bach and 
Underwood. 1970; Pel^en and Anlsfeld, 1970; Ghatala, 1970). Cenerally. it has been 
found that the memory for words of younger children of nbout seven or eight years of 
age is dominated by the acoustic attribute, whereas, the men>ory for verbal materials 
Of older children of about eleven or twelve years of age Is dominated by the semantic 
attribute. These results suggest that the younger children have not yet developed 
the capacity to form Implicit associative responses in the form of coordinate asso- 
clatlons or superordlnate class names. 

Several experiments have also addressed themselves to the problem of differen- 
tial forgetting of attributes over time (B.ch and Underwood. 1970; Ghatala. 19)0). 
Evidence collected from experimentation with children Indicate that there is more 
rapid forgetting of the acoustic attribute than the semantic attribute over time J 

Finally, some experimenters have demonstrated the presence of both semantlcLnd 
acoustic clustering In the recall of words. Generally, they have found a tendency - 
for semantic clustering to increase with the age of the subject (Bousfleld. Bsterson. 
and Whltmarsh. 1958; Wlcklund. Palermo, and Jenkins. 1965; Bousfteld and Wlcklund. 
1969; Forrester and King, 1971). 

One purpose of the present study was to test the hypothesis that children 
would use both the verbal-assoclatlvd and acoustic memory attributes when encoding 
words m memory and that the recall of younger children wo.ld indicate dominance 
Of the acoustic attribute, while the recall of older children would indicate domf. 
nance of the verbal-assoclatlve attribute. Purthermoro. It was hypothesised that, 
Of the two attributes, there would be more rapid forgetting of the acoustic attribute 
during a delayed retention Interval. Finally. It was hypothesised that older subv 
jecta would evidence a higher degree of clustering of conceptually. related words 
and that younger subjects would produce a higher degree of clustering of rhyme- 
related wordj^. 



Method 

Sublec t8 > A total of 284 elementary school childien participated as subjects 
in this experiment. There were 142 subjects in each of two grade levcjls, the 
third and sixth grades. These subjects wore selected from throe elementary schools 
in two similar Connecticut communities. All subjects received the same treatments 
andt therefore, were not assigned to different experimental groups. 

Materials * Thri>e word lists were developed, two of whtcli were constructed 
with words whose relationship would reflect one of the memory attributes under in- 
vestigation. The three lists are presented in Table I. One list contained words 
which were conceptually related and a socond list contained words which were re- 
lated by rhyming sound. These lists were 12 items in length and contained three 
sets of four words each. A third cdntrol list contained 12 words which were 
unrelated. 

It has been the practice In experiments of this type in which several groups 
of words are presented in a mixed list or in separate lists to equate all words in 
frequency and in word length* In this experiment it was decided that a more 
thorough control of words would pr0\'lde a more valid Indication of the effect of 
ai^mantic and acoustic relatedness on recall. The dimensions for which the words 
were equated were frequency > concreteness, intensity, positive and negntive 
valence^ part of speech, and word length. 

Using a word list developed foi this purpose by Bloomer (1971), nouns were 
selected as the part of speech from which the three experimental lists would be 
built* Ftora the total list of nouns a smaller list was constructed which con- 
tained words of moderate concreteness» moderate intensity, and modiirate positive va- 
lence. Of this resulting list only words of high frequency, as determined by the 
Rlnsland (1947) frequency count for school children, were retained. Finally, from 
this high frequency list, words^of 3, 4, and 5 letters were <;hoscn such that a 
ne#tly equsl number of words of each length comprised each of the three lists. 
t||r^over> the t^tal number of letters was equated among lists with one exception-- 
the iial^ acoustically related words contained one mbro letter than the 



TABLE I 

WORD LISTS' ARRANGED BV TYPB OP 
WORD RELATIONSHIP 



Conceptual 


Acoustic 


Unrelated 


LAMP 


> PACK 


HAY 


CHAIR 


TRACK 


RIVER 


TABLE 


BACK 


BALL 


DESK 


SACK 


CORN 


SUIT 


TIN 


TIME 


COAT 


PIN 


ROPE 


SHIRT 


SKIN 


TRUCK 


HAT 


CHIN 


BOX 


POT 


STATE 


OIL 


DISH 


GATE 


PARTY 


CUP 


SKATE 


TEETH 


GLASS 


SLATE 


BOOK 



Por one of the experimental Usta words belonging to the same concept 
category were selected from high frequency members of the category norms 
established by Battlg and Montague (1969). For another experimental Hat 
sets of words having the sarau rhyming pattern were selected. The control list 
was similar to the two experimental 'lists In that It contained 12 words. Other- 
wlfle» the list contained words which were neither seraantlcally not acoustically 
raUted. For all three lists, association norms (Bousfleld. Cohen, Whitmarsh, 
and Kincald, 1961; Palermo And Jenkins, 1964; Entwisle. 1966) were used to mini- 
mize the inter* and intraltst interitem association strength. 

Procedure. The subjects learned and were tested on each of the throe lists 
according to a standard free recall procedure. The only variation In procedure 
Involved the order of presentation of the three lists which was counterbalanced 
among subjects. Subsequently they were again tested for recall after a 2^ hour 
delay. Responses bo both the immediate and delayed recall tests were scored for 
nyw^er^bf <f<fpa| recalled and for clustering of words related by semantic or 



Results 

The moan number of words recalled from each list and a mean Index of 
clustering of words recalled were determined for each subject. This data was 
analyzed with a three-factor repeated-raeasures mixed analysis of variance 
design consisting of throe variables': grade <3 and 6) . type of word relationship 
(semantic, acoustic, and unrelated), and retention Interval (itmnedlate and 24 
hOMrs). Grade was considered to be a between-subjects variable because different 
•ubjects were run at the two grade levels. Type of word relationship and reten- 
tlon interval were considered to be wlthin-subjects variables since within .ach 
grade level the same subjects experlWed all three types of word treatments and 
both retention Interval treatmerts, 

Mean number of words recalled and thu mean index of clustering weie .naly.ed 
to determine the main effects of grade, type of word relationship, and retention 
Interval and the interactions among these variables. Moreover, significant inter- 
actions were Investigated In order to gain information on the simple effects of 
combinations of variables at each treatment level. Results associated with sig. 
nlflcant main and simple effects wete further investigated with multiple co,nparison 
procedures in order to loam the exact nature of the differences found. 
Recall Data 

The mean number of words recalled, as . function of type of word relation- 
ship, grade, and retention Interval, are presented In Table II. More words vere 
recalled from lists organized according to conceptual and acoustic word relation- 
ship than from the list of unrelated words. The effect of typ. of word relation- 
ship was hi:.ihly significant (f - 62.13. df . 2/564. jg <.00i). i^ost-hoc 
eomparlsons Indicated that both <:onceptually-rel<ited aid rhyme- related words were 

^WM^I^}M^^^''^'^^^y <.0l) than unrelated words. Moreover, the ^ 

^^^P|f:|ra|eV(F:.^^^^ 



TABLE n 

MEAN NUMBER OV WORDS RECALL15D AS A TONCTION OP WORD 
RELATIONSHIP, GRADE, AND RETENTION INTERVAL 





Conceptual 


Acoustic 




UurcL-itei} 


Invnedlato 








Reciill 
















Grade 6 


8.89 


8. SI 


;.85 


Delayed 








Recall 








Grade 3 


3.93 


3.54 


2.28 


Grade 6 


6.07 


4.64 


2.98 


Total 


6.46 


6.07 


'1.79 

.-1 ... . .. ■ „ 



The Interaction of grade and word relationship was .•)li;ni f leant 
(F - 5.93, - 2/564, p <.005). with sixth graders rfcaUing more words than 
third graders for each type of word relationship. There- was also a significAnt 
interaction between retention interval and wOrd relationship (P ■ 15.70, 
df - 2/564, p <.00l), with a decrement in word retention for all types of word 
relationship over the 24 hour retention Interval. 

The Interaction of Crade Level x Retention Interval x Word Relationship was 
also significant (F - 4.10. <K - 2/564, £ ^.02). For each type of word rela- 
tionship, the mean number of words recalled for each retention interval and grade 
level combination are plotted In Figure 1. It Is evident from an examination of 
the figure that In the Immediate recall condition t»ilrd graders recalled more 
rhyme- related than conceptually-related or unrelated words. Post hoc comparlsott* 
with the Tukey test Indicated that both of these differences wore significant 
(p (^.OS). In the Immediate recall condition sixth graders, however, recalled 
more conceptually- related than rhyme- rolated or unrelated words, bui post hoc 
c<»M.rt«ons revealed that only the difference between conceptually-relntoU nnd 
uififSiited worda was slgnl^icaht. 



11- 



10 



5- 



^ Immedl.ite Recall - Grade 6 
^ Intnedlatc Recall - Grade 3 



Delayed Recall - Grade 6 
^ Delayed Recall • Grade 3 




Conceptual 



Acoustic 
Word Relationship 



Unrelated 



Figure 1. Prc<iucncy of words recalled by ^ui^ and retention interval 
aa a function of word teUtlbitdhlp* 



A further examination oC Figure 1 reveals that In the delayed recall condl- 
tlon both third and sixth graders recalled more conceptually-related than 
acouatUally-related or unrelated words. Tukey post hoc cofflparlsons Indicated 
that for third graders only the difference between conceptually-related and 
unrelated words recalled was significant (p < .05) , whereas, for sixth graders 
all differences were significant (p <.01). 
Clustering Data 

The analysis of the extent of clustering of related words was accomplished 
by making comparisons of the mean number of repetitions between the two types of 
word reUtlonships of Interest, namely, conceptual and rhyme relationship, under 
each of the experimental conditions. A "repetition" is a sequence of two words 
recalled from one category within a word list. The number of repetitions la the 
number of words from a category recalled together minus one (Bousfield, Whltmarsh. 
and Danick, 1958). Table III presents the mean number of repetitions for each 
type of word relationship considered, at each grade, and at each of the two re- 
tention Intervals. An inspection of the table reveals that, for both grades and 
both retention intervals combined, the mean number of conceptuall-related and 
rhyme-related words clustered was very close, the difference being not significant, 



TADLB III 

MEAN NllMBKR OF REPETITIONS AS A FUHCTIOM OF WORD 
REUTIONSHIP, GRADE, AND RETENTION INTERVAL 





Conceptual 


Acoustic 


Immediate Recall 






Grade 3 


2.79 


3.62 


Grade 6 


4.49 


4.33 


Delayed Recall 






Grade 3 


1. 11 


1.36 


Grade 6 


2.77 


2.11 


Total 


2.79 


2.d5 



the interaction between grade and word rolatlonshtp, h<^ever, was found 
to be highly significant (F - 22.49> df - 1/282, p <.00l). for grades three 
and aix, the mean number of word* clustered for each type o£ word relation- 
ship and for both retention intervals combined arc platted in Figure 2» The 
results presented indicate that third graders achieved a higher degree of 
clustering for rhyme- re I a Led words. 2.49, than for concept- related words, 1.95. 
An analysis of the effects of word relationship at this grade indicate the 
difference was statlatlcaUy significant (F - y,.26. df - 1/282, £ <.00l). 
A further examination of Figure 4 indicates that sixth graders used a higher 
degree of clustering for concept- related words, 3.63, than for rhyrae-related 
words, 3.22. An analysis of this difference at grade six indicated that It was 
statistically significant also ( f » 8.3, df « 1/141, £ <.005). 
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Conceptual 
Acoustic 



6 

Grade 



Pigure 2» Frequency Of ropetlUorti by'ty^e of word 
relation8hl(> as a function of^rado. 



Discussion 

The finding that all subjects recalled conceptually-rplated and rhymt- 
related words significantly better than control words led to the conclusion 
that children of elementary school age do make use of these attributes in 
recalUng organized verbal materials. The presumption Is that children will 
utilize the particular acoustic or semantic relationships as aids to recall- 
ing the words at a later time. The results of this study indicate that 
generally this presumption is correct. However, the findings also Indicate 
that the conclusions must be qualified. 

One purpose of the study was to Investigate whether Oi not there was a 
difference In the attributes used by children of different ages. It was 
hypothesized that the recall of older children would be dominated by the 
conceptual attribute. The only finding consistent with this hypothesis was 
that third graders encoded words wore successfully with the acoustic than 
with the conceptual attribute in the Immediate- recall condition. While it is 
tempting to cite the fact that sixth graders encodod words more successfully 
With the conceptual than the acoustic attribute In the delayed-recall condi- 
tion as further evidence for confirmation of the hypothesis, some evidence of 
differential rate of forgetting of the attributes over the retention Interval 
casts some doubt on this application of the findings. 

A further examination of recall data revealed that, across both grade 
levels, there was greater forgetting over time of verbal materials encoded In 
memory by y.ns of the acoustic attribute than by means Of the verbal-associative 
attribute. If, as the data suggests, the acoustic memory attribute is less 
Atable over time, this may explain why third graders were not able to utilize 
this attribute as well for delayed recall as they were for Immediate recall. 
\ 



. Z^^^^^.^- M^ explain why sixth gridets, who utilized the vorbal-afisoclaUv'ff^ ^ ;v 



4 



W cqurtUy well during immediate recall, weru f^und to 

^^^^^^^^fifi^fMiUtiin would be dominated by the verbal* asaoc lait|l|i||||j8^|Mp|Mi 



liiiiiiilM^ ;wdtf '"^i^^ 

between the two grade le<rels. These f f ndlngs r^^ve^li^^^ 



liilliill 



; that younger children clustered significantly more AcoudtlcaUy- related Wijrd^^^^^ 
> whiles older children clustered significantly more conceptually-'relatW^^ 

any other klndi These results are consistent with those in whlch'adults 



have displayed significantly more clustering of conceptually related than ^ • ; 
y ? \ acoustlcAlly-telated words (Forrester and Klng» 1971) and college stu4#nta,>h$V6^v 
dchlevejl a greater degree of associative clustering with conceptual cakegOfres^;: 
than third Or fourth graders (Bou$flold, Estersbni and Whltwarshi 1958)/ The <r>^ 
. results of ihe preii^nt study woul<^ seem to Indicate that sixth graders, who / v ' 
<5iustercd coneept- related words ©ore than rhytie^retate^ words, behaMOd In a '''^^^^0, 



c'/'i^^v^^^^^^^^^^^^ ehairacterlstlc of adults Irt this re$pect. This evidence saggenf "^^^ 

ft: 't* aiibordlrtate Inatancea of the aatue conceptual category and to utiliae thllfii(i|'*il6 



mil 



aiibordlrtate Inatancea of the aatue conceptual category and to utilia^ thllj^yl'f^^^^ 
order to recall words, although, the feaults further Indicate that tb^iy ^.lllo 

|i||13i^tMfe:i^r#/{>H 

atitdy doea more clearly Indicate that thlVd grader* have not yet dev^lopej tfeCl 
cipacity t!^:'|%gh decree, but Inatead at-e «^re eially ibU to ut£u«e ih^ fi»ot« 
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